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摘要 




(1) 胎生红树植物在不同发育时期 GA3 含量变化趋势基本一致，表现出从种
子期、种子萌发早期到种子萌发晚期下降的趋势（除白骨壤花蕾期和种子萌




(2) 胎生红树植物不同发育时期 ABA 含量变化趋势基本一致：花蕾期 ABA
含量 高；种子期，ABA 含量 低；萌发之后 ABA 含量上升。木果楝和鸡
蛋花 ABA 变化趋势一致，在种子期 ABA 含量 高；之后萌发早期次高；萌
发晚期 ABA 含量迅速降低。柯蒲木 ABA 含量一直处于较低状态（与木果楝
和鸡蛋花相比），而且在种子期和萌发早期 ABA 含量都低于花蕾和种子萌发
晚期，与胎生红树植物变化趋势一致。 
(3) 在胎生红树植物不同发育阶段，种子期，GA3/ABA 比值升至 高，为
50-80；种子萌发早期虽有下降，但仍高于花蕾期和种子萌发晚期；花蕾期和
种子萌发晚期 GA3/ABA 比值差别不大。非胎生植物中，不同发育时期
GA3/ABA 比值都很低，在 0-20 左右（除鸡蛋花种子萌发晚期比值较高外）。 
(4) 显胎生红树植物 GA3 含量趋势为：种子〉叶片〉果皮，非胎生植物中，
GA3 的含量趋势为：种子〉果皮〉叶片。显胎生植物不同器官 ABA 的含量趋
势为：叶片〉种子〉果皮，非胎生植物中 ABA 含量含量变化为：叶片〉果皮〉
种子，且叶片 ABA 含量远高于种子和果皮。胎生红树植物叶片和果皮中的


























(1) 红树植物四个不同发育时期 Na 元素含量均明显高于非红树植物。 
(2) 胎生红树植物不同发育阶段相比，种子和萌发早期的 K 元素含量普遍均
比较高。 
(3) 胎生植物除了木榄的花蕾期、种子期、种子萌发晚期，秋茄，白骨壤的








到种子萌发晚期 Ca 元素随着繁殖器官的发育而逐渐增加。 
(5) 在繁殖器官发育的不同时期，红树植物 Na/Ca 大于 1（除木榄种子萌发
早期），而非红树植物 Na/Ca 均小于 1。 
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势。 
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Abstract 
Viviparous mangrove plants, nonviviparous mangrove plants and nonviviparous 
nonmangrove plants are studied at their different development periods: flower-bud 
period, seed period, early germinating period and late germinating period. Possible 
viviparity mechanism is proposed and discussed by observing moisture content, 
contents and ratios of mineral elements (Na, K, Ca, Mg) and endogenetic hormones 
such as GA3 and ABA. Results are showed as follow: 
1 Changes of endogenetic hormone contents in different development periods of 
progenitive organs of viviparous plants and nonviviparous mangrove species. 
(1) Change of GA3 contents is similar in four developmental periods for 
viviparous mangrove species: it is decreasing from seed period to early 
germinating period and to late germinating period, except those in flower-bud 
period and late germinating period of Avicennia marina. Nonviviparous 
mangrove species- Xylocarpus Koenig has low ABA content during different 
developmental periods. However, nonviviparous nonmangrove plants show 
various kinds of changes and have lowest GA3 content in seed period. 
Generally speaking, GA3 contents in viviparous plants of seed period are 
higher than those in nonviviparous. 
(2) For viviparous mangrove species, ABA content changing has the same trend: 
highest in flower-bud period, lowest in seed period, increase after 
germination. Take Xylocarpus Koenig and Plumeria rubra as examples, ABA 
contents are highest in seed period, higher in early germinating period and 
decrease dramatically in late germinating period. Similar to viviparous 
mangrove species, ABA contents in Kopsia officinalis are lower than 
Xylocarpus granatum and Plumeria rubra and are high in flower-bud period 
and late germinating period instead of in seed period and early germinating 
period.  
(3) For viviparous plants, ratio of GA3/ABA are highest in seed period and 
decrease in early germinating period, in which it is higher than flower-bud 
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difference between flower-bud period and late germinating period. For 
nonviviparous plants, ratio of GA3/ABA is low in the four periods s, ranging 
from 0 to 20, except that of Plumeria rubra seed in late germinating period. 
Comparing to Plumeria rubra and Kopsia officinalis, GA3/ABA ratio of 
Xylocarpus granatum is low in all developmental periods excluding late 
germinating period. 
(4) In organs of remarkable viviparous species, GA3 content decreases as follow: 
seed > leave > seed capsule. In the same way, nonviviparous nonmangrove 
plants have a decreasing order as: seed > seed capsule > leave. In organs of 
remarkable viviparous species, ABA content decreases as followed: leave > 
seed > seed capsule. In the same way, nonviviparous nonmangrove plants 
have a decreasing order: leave > seed capsule > seed. Moreover, leave has an 
ABA content which is much higher than seed capsule and seed. All leave and 
seed capsule in viviparous mangrove species have a GA3 contents those are 
distinctive higher than those of nonviviparous plants, while their ABA 
contents are much lower. 
(5) For organs such as seed, seed capsule and leave, GA3/ABA ratio is higher in 
viviparous plants than in nonviviparous. And it decreases as follow in four 
plants: seed > seed capsule > leave. Moreover, changes of hormone content 
are similar in viviparous and nonviviparous species. For nonviviparous plants, 
mangrove species Xylocarpus granatum has the lowest GA3/ABA ratio.  
2 Changes of moisture contents in progenitive organs of viviparous plants and 
nonviviparous species.  
Water contents are distinctive between seed period and early germinating period. 
The highest moisture content is achieved by viviparous plants especially in seed 
period ranging from 60 % to 80 %. On the contrary, moisture contents of 
nonviviparous plants are low in seed (wither) period and early germinating 
period. 
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progenitive organs of viviparous and nonviviparous species 
(1) Mangrove species have higher Na contents than nonmangrove plants during 
flower-bud period, seed period, early germinating period and late 
germinating period.  
(2) For viviparous mangrove species, K contents are high in early germinating 
period. On the other hand, nonmangrove plants do not have K contents which 
are distinctive from those of mangrove species during seed period, early 
germinating period and late germinating period. 
(3) The ratio of Na/K is less than 1 in viviparous and nonviviparous species, 
except those of Bruguiera gymnorrhiza in flower-bud period, seed period, 
and late germinating period and those of Kandelia candel and Avicennia 
marina in flower-bud period. Moreover, it is higher in viviparous species than 
that in nonviviparous plants during other developmental periods of 
progenitive organs, although it shows no distinctive difference between 
Xylocarpus granatum and viviparous species in early germinating period.  
(4) Ca content decreases as follow: remarkable-viviparous mangrove species > 
latent-viviparous mangrove plants > nonviviparous nonmangrove species. 
Similar to comparison group Kopsia officinalis and Plumeria rubra in 
comparable group, Ca content decreases with development of progenitive 
organs in viviparous mangrove plant Kandelia candel and latent-viviparous 
mangrove plant Aricennia marina. But it increases with the development of 
progenitive organs in Bruguiera gymnorrhiza and Aegiceras corniculatum. 
(5) In each developmental period of progenitive organs, Na/Ca ratio of mangrove 
species is more than 1 except that of Bruguiera gymnorrhiza in early 
germinating period, while it is less than 1 in nonmangrove plants. 
(6) Viviparous plants have higher Mg2+ contents than those in nonviviparous 
species. Moreover, Mg2+ content decreases in remarkable-viviparous and 
latent-viviparous mangrove species from seed period to late germinating 
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Xylocarpus granatum 、 Plumeria rubra ) from seed period to late 
germinating period. 
(7) For viviparous mangrove plants, contents of Na, K, Ca and Mg in seed 
capsule are higher than that in seed and other progenitive organs. On the 
contrary, contents of Na, K, Ca and Mg in seed capsules of nonviviparous 
species are lower than that in the seed. Except for the increasing Na content 
in early germinating period of Bruguiera gymnorrhiza, contents of Na, K, Ca 
and Mg in late germinating period of viviparous plants are lower than those 
in early germinating period. However, contents of Na, K, Ca and Mgin 
nonviviparous mangrove species are higher in late germinating period than 
those in early germinating period, except the content of Ca2+ in Plumeria 
rubra and the content of K+ in Kopsia officinalis 
 

























































































共3科6属11种含1变种。有红树科红树属的红树 （Rhizophora apiculata BI.） 、
红海榄 (R. stylosa Griff. )；木榄属的木榄[ Bruguiera gymnorrhiza (L.) Savigny.]、
柱果木榄[B. cylindrica ( L.) BI]、海莲[B. sexangula（Lour.） Poir]、尖瓣海莲（B. 
sexangula var. rhynchopetala Ko.）；角果木属的角果木（Ceriops tagal）；秋茄树属
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